Chronic treatment with diazepam or the inverse benzodiazepine receptor agonist FG 7142 causes differential changes in the effects of GABA receptor stimulation.
Daily treatment of mice with diazepam leads to the development of tolerance to the anxiolytic and anticonvulsant effect of the benzodiazepine, while daily treatment with the proconvulsant benzodiazepine receptor inverse agonist FG 7142 produces sensitization to its effects in that seizures develop (chemical kindling). In the present study, the effects of GABA receptor stimulation were studied 2 days after termination of 13 days treatment with diazepam, 20 mg/kg i.p./day, and FG 7142, 40 mg/kg i.p./day. For GABA receptor stimulation, the GABA agonist progabide was chosen because among several GABA receptor stimulants tested it was the only compound that induced increases in seizure threshold in non-toxic doses. Using the threshold for maximal (tonic extension) electroconvulsions as a measure for anticonvulsant efficacy, the anticonvulsant effect of progabide (100 mg/kg i.p.) was unchanged after chronic treatment with diazepam but was lost in FG 7142 kindled animals. Conversely, the hypothermic effect of progabide was reduced after treatment with diazepam but not with FG 7142. Baseline seizure threshold was unchanged 2 days after chronic administration of diazepam but increased in the FG 7142 pretreated mice. The data indicate that tolerance to benzodiazepines and kindling by FG 7142 are associated with different changes in GABA receptor function.